Most of the genetic studies on streptomycetes have been done with cultures erroneously designated as Streptomyces coelicolor. To determine whether these cultures are genetically homologous with the S. violaceoruber nominifer, their deoxyribonucleic acids (DNA) were analyzed, and selected pairs of mutants were crossed. The four cultures used in genetic studies, and called S. coelicolor in the literature, were found to constitute a genospecies, based upon DNA hybridization and recombination tests. In addition, DNA from Actinopycnidium caeruleum formed extensive duplexes with S. violaceoruber DNA. S. violaceoruber cultures and A. caeruleum were distinctly different from the S. coelicolor nominifer.
Most of the genetic studies on streptomycetes have been done with cultures designated as Streptomyces coelicolor (1, 6, 13) . Subsequently Kutzner and Waksman (9) reviewed the historical basis for the confusion in the taxonomy of these organisms, restated the original descriptions of S. coelicolor and S. violaceoruber, and affirmed the availability of the type cultures. Nevertheless, substantial misuse of the epithet S. coelicolor persists. In addition, one member of the genus Actinopycnidium (8) , Actinopycnidium caeruleum, overtly resembles S. violaceoruber. For these taxonomic reasons and because the relationships among the cultures used by Bradley, Hopwood, and Sermonti have not been clarified (2), we undertook to determine the genetic homologies of selected cultures designated S. coelicolor, S. violaceoruber, and A. caeruleum. Both recombination and deoxyribonucleic acid (DNA) hybridization have been used as indexes of homology.
The cultures used by Bradley, Hopwood, and Sermonti, as well as A. caeruleum are closely related and distinct from S. coelicolor and S. violaceus.
MATERIALS AND METHODS
The organisms used in this study were primarily members of the genera Streptomyces and Nocardia.
The culture designations and their sources are given in agar as described previously (14) . Mycelia for DNA extraction were grown, harvested, and lysed by methods reported earlier (15) . After lysis, DNA was extracted by the procedure of Marmur (10) . The buoyant densities of the DNA preparations isolated from strains of S. coelicolor and S. violaceoruber were determined by the technique of Meselson et al. (11) with a Spinco model E analytical ultracentrifuge operated at 44,770 rev/min at 20 C for 18 hr. The resulting ultraviolet absorption films were traced with a microdensitometer (model RB Analytrol film densitometer, slit width of 100 um; Beckman Instruments, Inc., Fullerton, Calif.). The buoyant density of each unknown DNA was then calculated by use of the position of an internal standard of Escherichia coli DNA. The buoyant density of the reference E. coli DNA was taken to be 1.710 g/cm3 (12) . The nucleotide composition of selected DNA preparations was also determined by the depurination assay of Huang and Rosenberg (7) and from the DNA melting point (2) .
The degree of homology between streptomycete and nocardial DNA preparations was assessed by measuring the extent of in vitro hybrid formation between single-stranded DNA molecules of different origin; the nitrocellulose membrane filter technique developed by Warnaar and Cohen (17) was used.
S. coelicolor and S. violaceoruber DNA were labeled with uracil-2-'4C as described previously (14) . The specific activity of the labeled DNA was between 4,000 and 4,800 counts per min per pug of DNA. The unlabeled DNA preparations were diluted to a concentration of 20 ,g/ml of dilute saline-sodium citrate [0.1 X SSC (0.15 M NaCl plus 0.015 M sodium citrate)], and 2.5-ml samples were heated in a boiling water bath for 7 min. Concentrated saline-sodium citrate adsorbed to membrane filters (type B-6, 25 mm; Schleicher & Schuell Co., Keene, N.H.) which had been washed with 6 X SSC. The membrane filters charged with 50,ug of DNA were dried at 25 C for 4 hr and then were heated to 80 C in a vacuum desiccator for 2 hr. Reannealing was achieved by incubating a filter in a scintillation vial containing 1 ,g of denatured "4C-labeled DNA in 1.25 X SSC with 0.02 M tris(hydroxymethyl)aminomethane (Tris) adjusted to pH 7 for 24 to 30 hr at 75 C. After incubation, the membrane filters were rinsed with 0.003 M Tris (pH 9.5) and placed in a membrane filter (Millipore Corp., Bedford, Mass.) holder. Each filter was washed by drawing 40 ml of 0.003 M Tris through it. Next, the membrane filter was inverted on the filter holder and washed again with 40 ml of 0.003 M Tris. The filters were then dried at 25 C for 4 hr and placed in 5 ml of scintillation fluid [100 mg of 1,4-bis-2-(5-phenyloxazolyl)benzene (POPOP), 4 g of 2,5-diphenyloxazole (PPO), 700 ml of toluene, and 300 ml of absolute ethyl alcohol]. The samples were counted in a model 6804 ambient temperature, liquid scintillation spectrometer (Nuclear-Chicago Corp., Des Plaines, Ill.) or a model 3320 refrigerated liquid scintillation spectrometer (Packard Instrument Co., Inc., Downers Grove, Ill.).
To detect syncytic recombination, mutants having dissimilar auxotrophic characteristics were grown together and prototrophs were selected on media that did not support the growth of the parental types individually (2) (16) . The misuse of the epithet S. coelicolor, however, continues, in part, because S. violaceoruber is considered by some authorities as illegitimate (4) . The culture herein referred to as S. griseus 1945 has also been called S. coelicolor (5) (9) is an acceptable designation.
In contrast to the results of Yamaguchi (19) , who found no conspicuous difference between the ability of DNA from various streptomycetes and nocardiae to reanneal with S. griseus DNA, we find marked differences in ability of DNA from streptomycetes and nocardiae to bind to S. coelicolor or S. violaceoruber DNA. In part, the lower incubation temperature is responsible for greater nonspecific binding in Yamaguchi's study than in our analyses. Inclusion of DNA of comparable base composition from an unrelated organism, such as Myxococcus xanthus in our studies, constitutes one meaningful and necessary control.
